In order to examine lipid metabolism in relation to neural process following brain ischemia, we investigated temporal and spatial changes of free cholesterol (FC) and neutral lipids (NLs) after 90 min of transient middle cerebral artery occlusion (MCAO). Filipin and Nile Red stainings were performed to detect mainly FC and NLs, respectively. Double stainings for Nile Red plus ED1, MAP2, or GFAP were performed in order to identify cell type of positive stainings. Filipin stanining decreased during 1 Á/7 day and lost at 21 day after transient MCAO in the ischemic core, but did not change in the penumbra. Nile Red positive droplets reached the maximum at 7 day after transient MCAO and gradually decreased in the core, while the peak time delayed in the penumbra. MAP2 immunoreactivity lost at 7 day in the core, and increased in the penumbra during 7 Á/56 day. Most Nile Red positive droplets were double positive for ED1 in the core, and were localized within GFAP positive cells in the penumbra. These results suggest that changes of FC and NLs are different temporally and spatially between the core and penumbra in relation to degenerative and regenerative neural processes following brain ischemia. #
Introduction
Neural membranes are mainly composed of lipids (cholesterol, phospholipids, and sphingolipids) and many species of proteins. Similar to other somatic cells, neurons maintain cholesterol homeostasis by regulating supply and efflux of cholesterol (Dietschy and Truly, 2001) . Under physiological condition, majority of free cholesterol (FC) is provided by de novo synthesis from acetyl-CoA or by hydrolytic release from cholesteryl ester (CE) within the central nervous system (CNS), while little FC is imported from systemic circulation (Dietschy and Truly, 2001) . CE and triacylglyceride (TAG) are major neutral lipids (NLs) and are stored in cytoplasm. TAG plays an important role in providing free fatty acids (FFAs) for phospholipid synthesis (Mizobuchi et al., 1982; Sun and MacQuarrie, 1989; Cunnane and Chen, 1992) , but takes only a small part (less than 1%) of total lipids in CNS compared with cholesterol (24%) and phospholipids (55%) (Rowe, 1969; Norton and Poduslo, 1973) . Following brain ischemia, the neural membranes are disintegrated and the products are generated at a different time point, in that FFAs quickly accumulates (Abe et al., 1987) but diacylglyceride and TAG take several hours to increase after ischemia (Kudo and Nagayama, 1988; Zhang and Sun, 1995) . Magnetic resonance spectroscopy detected a signal in rat brain relating NLs such as CE and TAG at 2 day after transient middle cerebral artery (MCA) occlusion (Gasparovic et al., 2001) . Apolipoprotein E (ApoE) transAbbreviations: ApoE, apolipoprotein E; CBF, cerebral blood flow; CE, cholesteryl ester; CNS, central nervous system; DAB, diaminobenzidine tetrahydrochloride; FC, free cholesterol; FFAs, free fatty acids; GAP43, growth associated protein 43; MCA, middle cerebral artery; MCAO, middle cerebral artery occlusion; NLs, neutral lipids; PB, phosphate buffer; PBS, phosphate-buffered saline; TAG, triacylglyceride; TUNEL, terminal deoxynucleotidyl transferasemediated dUTP-biotin in situ nick labeling. 
